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(57)[SUMMARY] (Amended) 
[SUBJECT] 

Providing of the catalyst for (alpha)- olefin 
polymer production which has favorable particle 
size distribution, and high catalytic activity and 
stereoregularity polymerization ability enough to 
make a removal of catalyst residue and an 
amorphous polymer unnecessary. 



1^] 



(A) s i -oi^-a-srwt-s^ 



it^m(D^^T. T i (ORM 
a X,.3 (RM4C ^ (D^itA 

mm. xny^^^ym^. ait 
0 < a g 4) x^m^n^b'^^ y 



[SOLUTION] 

(A) In the presence of the organosilicon 
compound which has a Si-O_bond, and an 
ester compound, the titanium compound shown 
with ti(OR1)aX4-a (R1 is the hydrocarbon group 
of C1-20. X is a halogen atom, a is 0<a<=4) 

is reduced by the organic magnesium 
compound. The mixture of an ether compound 
and titanium tetrachloride, and the organic acid 
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halide compound in the order are added to the 
solid product obtained, and it processed. This 
process solid is processed witlfi the mixture of 
an ether compound and titanium tetrachloride, 
or the mixture of an ether compound, titanium 
tetrachloride, and an ester compound. The 
titanium compound -containing solid catalyst 
component of the trivalence obtained, (B) 
Organoaluminium compound, And (C) electron 
donor The catalyst for (alpha)- olefin 
polymerization which consists of an above. 



1 n 



s 




(A) transition metal component 

Si-0 bond-containing organosilicon 

Eater compound 

Organo Magnesium 

Ether compound 

Organic acid halide compound 
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Ether compound 
(Ester compound) 

(B) Organo metallic compound 
organo aluminum 

(C) The third component 
Electron donor compound 



Contact, reduction, contact, contat, contact, polymerization, alpha-olefin 
(co)polymer 



[CLAIMS] 



(A) s i -oij^-a-^w-rs^ 

ik^i^(^#ffiT.-il^S:T i (o 
) 3 x,.3 (R^ \-tBMm^ 1 
~ 2 0 coj^-fkTk^S. xii^Np 
V^yW^^. a{iO<ag4COic 

Mt^m. Ru (c) m^m^ 



[CLAIM 1] 

(A) In the presence of the organosilicon 
compound which has a Si-0_bond, and an 
ester compound, the titanium compound shown 
with general formula Ti(OR1) aX4-a (R1 is 
carbon number 1-20 of hydrocarbon group. X is 
a halogen atom, a shows the figure of 0<a<=4) 
is reduced by the organic magnesium 
compound. To the solid product obtained, the 
mixture of an ether compound and titanium 
tetrachloride, and an organic acid halide 
compound in the order are added, and are 
treated. This process solid is processed with 
the mixture of an ether compound and titanium 
tetrachloride, or the mixture of an ether 
compound, titanium tetrachloride, and an ester 
compound. The titanium compound -containing 
solid catalyst component of the trivalence 
obtained, (B) Organoaluminium compound, And 
(C) electron donor. 

The catalyst for (alpha)- olefin polymerization 
characterized by consisting of an above. 



\mim2\ [CLAIM 2] 

(A) <T)tl!^^7i^ A catalyst for (alpha)- olefin polymerization of 
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Claim 1, in which the particle size distribution of 
solid catalyst component (A) is 6.0 or more as 
value of N in the particle size distribution 
function of Rosin-Rammler. 



l(Oa -ir 



[CLAIM 3] 

A manufacturing method of (alpha)- olefin 
polymer, in which the catalyst for (alpha)- olefin 
polymerization of Claims 1 or 2 is used. 
Homopolymerization of the (alpha)- olefin is 
■^eefrrredr-^out— Or (alpha)- olefin, ethylene, or 
another (alpha)- olefin are co-polymerized. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1 ] 



[0001] 



[TECHNICAL FIELD] 

This invention relates to the manufacturing 
method of the. catalyst for (alpha)- olefin 
polymerization, and (alpha)- olefin polymer. 

In further detailed, it relates to the catalyst for 
(alpha)- olefin polymerization for producing 
(alpha)- olefin polymer having high 
stereospecificity excellent mechanical capability 
and workability with very few catalyst residue 
and an amorphous polymer using the novel 
catalyst with the very high catalytic activity per 
solid catalyst and per titanium atom, and the 
manufacturing method of (alpha)- olefin 
polymer. 



[00 0 2] 



[0002] 



V^^(D^m\ [PRIOR ART] 

T'ofuy, r/fv—\fi^(D As the method of producing the isotactic 

a—i^Xyy 4 "yiDT ^ y ^ ^ =f- po'y"!©'' 0^ (alpha)- olefin such as propylene 

y ^fi'ni$^Miiei"5:^r'i^ L ^ butene-1, using the so-called Ziegler-Natta 
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catalyst which consists of the solid catalyst 
component obtained using the transition metal 
compound of the 4th - group VI of a periodic 
table First, 2, and the organic metal compound 
of group 13, is known well. 



[0 0 0 3] 



[0003] 

When producing (alpha)- olefin polymer, the 
am orpho us polymer besides the high 
stereospecificity (alpha)- olefin, polymer with 
industrially high use value carries out 
byproduct. 

This amorphous polymer has industrially few 
use value, (alpha)- olefin polymer is processed 
to a molded product, a film, fibre, and its other 
processed goods. A bad influence is greatly 
influenced to the mechanical capability at the 
time of using it. 

Moreover, formation of an amorphous 
polymer causes the loss of a raw material 
monomer. The manufacturing equipment for a 
removal of an amorphous polymer is 
simultaneously needed. A disadvantage is 
caused even when it sees industrially. 
Therefore, as for the catalyst for producing 
(alpha)- olefin polymer, there is completely no 
formation of such an amorphous polymer. 

Or, even when there is, very few is preferable. 



[0 00 4] 

x?m^^\^f&zi-(7)x\ mm 



[0004] 

Moreover, catalyst residuum which consists of a 
transition metal component and an 
organometallic component remains in (alpha)- 
olefin polymer obtained. 

Since this catalyst residuum causes a 
problem in various points, such as the stability 
of (alpha)- olefin polymer, and workability, the 
deliming facility for a catalyst residuum removal 
and stabilization is needed. 
This disadvantage is improvable by enlarging 
catalytic activity shown with the amount of 
formation (alpha)- olefin polymerization body 
weights per catalyst unit weight. The facility for 
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[0 0 0 5] 



4 3 2 8 3-^ 
3 19 5 0 8 



an above catalyst residuum removal also 
becomes unnecessary. 

Reduction in the manufacturing cost of 
(alpha)- olefin polymer is also made. 



[0005] 

A tetravalent titanium compound is reduced by 
the organic magnesium compound in the 
presence of an organosilicon compound. 
'"l^S^for Ti-Mg composite-type solid catalyst 
obtained by forming the eutectic body of 
magnesium and titanium, It combines with the 
organoaluminium compound of a co-catalyst, 
and the organosilicon compound of the 
polymerization third component, and it uses. 
High stereospecificity * high activity 
polymerization of a certain amount of (alpha)- 
olefin can be realized. This is known (Japanese 
Patent Publication No. 3-43283 gazette. 
Unexamined Japanese Patent 1-319508 
gazette). 



[0 0 0 6] 

V ^ T Wit ^ ^^b-^ij^ CO 

mm ■ mmYm^imi3.X'^ 
^^t^mmLtz mmw-7- 

2 0 6 0 1 7^-<Lim)o 
[0 0 0 7] 



[0006] 

This applicant previously proposed that An 
ester compound is made to coexist further in the 
case a tetravalent titanium compound is 
reduced by the organic magnesium compound 
under coexistance of an organosilicon 
compound in the above method. Higher 
stereospecificity * higher activity polymerization 
can be realized. (Unexamined Japanese Patent 
7-206017 gazette). 



[0007] 

Also in any case, it is in the level which can do- 
less extracting and the process of not delinhing. 

However, improvement of one layer is desired 
further. 

Realizing specifically, without sacrificing the 
further high stereospecificity polymerization 
particle size distribution etc. for the high quality 
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of (alpha)- olefin polymer is desired. 

In particular, in the application to which high 
rigidlty-ization of a polymer is expected like the 
Injection moulding field, a high stereospecific 
polymer induces the quality of direct high 
rigidity. The advent of the catalyst which has 
high stereospecificity polymerization ability is 
desired. 



[00 0 8] . . , . 

^-iy^J^ it^m^^n^ b i6 fc 

nri/^^ (#r^^Bg5 4-148 
0 9 8 -^^fg. 5 6-4 

7 4 0 7-^<2i^)o#(I^Bg6 2- 
2 5 6 8 0 2^^$g[::f4. 

y /KC ^ > - ^";t- A 



[0008] «^ 

Moreover, when providing the solid catalyst like 
a Ziegler-Natta catalyst for industrially practical 
use, the particle shape and particle size 
distribution are very important when controlling 
the bulk density of a polymer, the particle 
dimension, and a fluidity. 

As for improvement of this particle shape, and 
narrow-ization of particle size distribution, in 
polymerization of ethylene, the solid catalyst 
which makes silica gel carry a titanium- 
magnesium compound is used. The trial which 
is going to conquer such a problem is made 
(Unexamined Japanese Patent 54-148098 
gazette. Unexamined Japanese Patent 56- 
47407 gazette). 

In 62-Unexamined Japanese Patent 256802 
gazette. In polymerization of a propylene, the 
solid catalyst which made the silica gel 
impregnate a titanium- magnesium compound 
is used. 

It is described that a particle property is 
improved greatly. 



[0 0 0 9] 



[0009] 

According to these methods, surely, an 
Improvement effect observes about a particle 
shape. 

However, since the silica gel used for the carrier 
remains a large quantity in a product, a fish * 
eye causes in a film application. 

It is not preferable on quality. 

Moreover, the polymerization activity is also 
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low and productivity cannot be satisfied, either 
Then, currently, the solid catalyst component 
which has the high activity * high 
stereospecificity polymerization ability with good 
catalyst form and narrow particle size 
distribution is desired acutely. 



[0010] 



[PROBLEM ADDRESSED^ 

In such'"present condition, the subject which 
^Should solve this invention, that is, directive of 
the -invention is to provide the manufacturing 
method of a high stereospecificity (alpha)- olefin 
polymer with a favorable powder characteristic 
with few particle, and the catalyst for (alpha)- 
olefin polymerization which has high catalytic 
activity enough to make a removal of catalyst 
residue and an amorphous polymer 
unnecessary, and which can produce this 
(alpha)- olefin polymer, 



[0011] 



[0011] 



[SOLUTION OF THE INVENTION] 

The present inventors came research in piles 
earnestly that such a subject should be solved. 
As a result, under coexistance of an 
organosilicon compound and an ester 
compound, atetravalent titanium compound is 
reduced by the organic magnesium compound. 
The solid product obtained is processed with 
titanium tetrachloride and an organic acid halide 
compound. The Ti-Mg composite-type solid 
catalyst component obtained, and the 
organoaluminium compound of a co-catalyst 
component and the organosilicon compound of 
the polymerization third component are 
combined and used. This method was 
discovered and this invention was reached. 
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gp-^*^5^(i. (A) S i - OIS 

-l^iCT i (ORM a X4.3 (R 
0 < a ^ 4 (Dfc^^^-To ) 

^mm^^y^ h'it^'^(DmxM 
:txmmLtz(D-h. immmi^ 

Mt^^(DU^mx!/!&mir^ n 

it-^m-a^mimim'^. (b) 
(G) mi=-#^^ttc-a-#icfc "p/.^ 



5 a -^tuy^ y 



[0012] 

That is, in this invention, (A) In the presence of 
the organosilicon compound which has a Si- 
0_bond, and an ester compound the titanium 
compound shown with general formula Ti(0R1) 
aX4-a (R1 is the hydrocarbon group of 1-20C. X 
is a halogen atom, a shows the figure of 
0<a<=4) 

is reduced by the organic magnesium 
compound. The mixtur.e of an ether compound 
and.titaniu,oy;^achloride, and the organic acid 
halide compound in the order are added to the 
solid product obtained, and it processed. This 
process solid is processed with the mixture of 
an ether compound and titanium tetrachloride, 
or the mixture of an ether compound, titanium 
tetrachloride, and an ester compound. The 
titanium compound -containing solid catalyst 
component of the trivalence obtained, (B) 
Organoaluminium compound, And (C) electron 
donor. It relates to the catalyst for (alpha)- 
olefin polymerization which consists of an 
above, and the manufacturing method of 
(alpha)- olefin polymer which carries out 
homopolymerization of the (alpha)- olefin, or 
co-polymerizes using this catalyst. 



[0 0 13] 



[0013] 

The above-mentioned objective is achieved by 
use of this catalyst. 



[0 0 14] 



[0014] 



(a) ^^y\t^m 
■^mmmmm^'^ (a) w 



[Embodiment] 

Hereafter, this invention is specifically 
explained. 

(a) Titanium compound 

The titanium compound used for synthesis of 
solid catalyst component (A) of this invention, is 
the titanium compound shown with general 
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tt. -^^T i (ORM a X4.a formula Ti(0R1) aX4-a (R1 is a C1-C20 

(R' ii^^Wt'^ I 2 0 coj^ hydrocarbon group. X is a halogen atom, a 

a (± 0 < a ^ 4 (Dmcy^^m-r ) example of R1 . AlkyI groups, such as 

■n^^i,A~=f-^ Cw^m x^i^ ^ "'^^''y' ^'■o^P' 3 propyl group, 

t.is:e^?^io7-j?' ^ma-FJ (SO jsopropyl group, a butyl group, an isobutyl 

-So R ^ CD;i,<jti:fij i: LTIi. group, tert-butyl group, an amyl group, an 

^'f'/'L'S^ 7°D tVu^, isoamyl group, tert-amyl group, a hexyl group, a 

y 7°p tVwSs T'^/'US. ^ heptyl group, an octyl group, a decyl group, and 

yT'^f-yV'S, t e r t^T'f-z'i' the dodecyl, Aryl groups, such as a phenyl 

T^/uk^ -^yr^/uS, Qroup. a cresyl group, a xylyl group, and a 

t e r t - 7 naphthyl group. Allyl groups, such as a propenyl 

■SL ^ -f=f. ,1 i "->-'^ =f- ,1 la:"' groupV*OTRyl groups, such as a benzyl group, 

J r?-^ ^f-J *^ etc. are illustrated. 

h7-v/U5^0T/i- The alkyi group of carbon numbers 2-18 and 

=^>'^S^ 7ic— /u-S, Uv/yi' the aryl group of carbon numbers 6-18 'are 

S^ =^'>i-'/^Ss preferable among these. 

COT y — /uS> >''P'<r:-;uS^ In particular the linear alkyI group of carbon 

(DT ]) ^iyi^/^^^(DT numbers 2-18 is preferable. 

y/i'^/i'^^t'^^ilTjk^tibo ^ Moreover, the titanium compound which has 

^(^(j)(pX'^^^2'-- 1 8°(DT 2 or more kinds of one different OR can also be 

[0 0 15] [0015] 

X^'^^ti^y^t2 ^l^f^,^ t L As a halogen atom shown with X, a chlorine 

Xlit i&^W.^ ^^W^^ 3 atom, a bromine atom, and an iodine atom can 

^^2f^22?JS°-.f'^.t ^ Amonglhis. in particular a chlorine atom 

m^mmm-f-fi^m^L^^r^ gives a preferable result. 



10 0 16] [0016] 

— /IxiCT i (ORM X X'^ As the value of a of a titanium compound shown 

^h^=f-^yit^mo:>a'^mt w'^"^ general formula Ti(0R1) aX4-a, it is 

LT(i, 0<a^4.B^L< °<f=^' P^^f^'^'y ^ <=a<=4. especially 

fi. 2^a^4. mm^L< P^«fe^^blea=4. 

a = 4 T'fo5o 

[0 0 17] [0017] 
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A well-known method can be used as a 
synthesis method of a titanium compound 
shown with general formula Ti(ORI) aX4-a. 

For example, the method of making Ti 
(0R1)4 and TiX4 react at a predetermined ratio 
or the method of making the alcohols (for 
example, R1 OH) corresponded with TiX4 react 
in predetermined amount can be used. 

Moreover, these titanium compounds may be 
diluted and used for hydrocarbon compound or 
halogenated hydrocarbon compound. 



[0018] 



(OR 



X4.a 



^j^uy^ H\ ^ V^'y=f-^:y 

y\YJ')V^ 'y^ 9 >it^!^. 
iy/ h ^y"^ ^ ly'y^ ^ "7 ^ 

^ h\ i^y h^i^^'^y'y^ti 
^D7-rH\ 'y^h^i^^^i^ 

V i- Y^'y=^^iy^^y^ H\ 

^ H\ h y y ^'y^9l^^ 
ay^ H\ h y ^ h^v^f-^^' 

y- Vy y V^^y^^iy^ "fVy 



[0018] 

Specifically, as the titanium compound shown 
with general formula Ti(ORI) aX4-a, tetra 
titanium halide compounds, such as titanium 
tetrachloride, a titanium tetrabromide, and a 
titanium tetraiodide, tri halogenated alkoxy 
titanium compounds, such as a methoxy 
titanium trichloride, an ethoxy titanium 
trichloride, a butoxy titanium trichloride, a 
phenoxy titanium trichloride, and an ethoxy 
titanium tri bromide, dihalogenation dialkoky 
titanium compounds, such as a dimethoxy 
titanium dichloride, a diethoxy titanium 
dichloride, a dibutoxy titanium dichloride, a 
diphenoxy titanium dichloride, and diethoxy 
titanium dibromide, mono halogenated trialkoxy 
titanium compounds, such as a trimethoxy 
titanium chloride, a triethoxy titanium chloride, a 
tributoxy titanium chloride, a tri phenoxy 
titanium chloride, and a triethoxy titanium 
bromide, tetra alkoxy titanium compounds, such 
as tetra methoxy titanium, a tetraethoxy 
titanium, tetra butoxy titanium, and tetra 
phenoxy titanium, can be mentioned. 
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(b) s i -oig-^^w-rs^ 

^^ffl $ s i - om^-kM±- 

Si (OR^) „RV„ 

R" (R^S i O) p S i R% 

^/c(i. (R'jS i O) , 

r ric. r2 it^m'm^ 1-2 

0 <Dj^ft7R*S. R\ R\ R 

^ is xifR' itmmm^^ I 

~ 2 0 <75|^^li7Km^*fc(t7K^ 
J^.^-Ch^. mfiO <m^ 4CD 
iJc^T'fc 0 , p {± 1 ~ 1 0 0 0 
O^icU-fc "9. q(4 2~10p 
0(DM^-C'fc5„ 

[0 0 2 0] 
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[0019] 

(b) The organosilicon compound which has a 
Si-0_bond 

As the organosilicon compound which has 
the Si-0_bond used by synthesis of the solid 
catalyst -component of this invention, for 
example, the thing shown with the following 
general formula can be used. 
Si(OR2)mR34-m 
R4(R52SiO)pSiR63 
Or, q (R72SiO) 

Here, the carbon number of R2 is the 
hydrocarbon group of 1-20. R3, R4, R5, R6, and 
R7 are a C1-C20 hydrocarbon group or a 
hydrogen atom. 

m is the figure of 0<m<=4. 

p is the integer of 1-1000. 

q is the integer of 2-1000. 



[0020] 

As an example of such an organosilicon 
compound, tetra methoxysilane. a dimethyl 
dimethoxysilane, a tetra ethoxysilane. triethoxy 
ethyl silane, a diethoxy diethyl silane, an ethoxy 
triethyl silane, tetra-iso propoxysilane, a diiso 
propoxy diisopropyl silane, tetra propoxysilane, 
a dipropoxy dipropyl silane. a tetra butoxy 
silane, dibutoxy dibutyl silane. a dicycio pentoxy 
diethyl silane. a diethoxy diphenylsilane, cycio 
hexyloxy trimethyl silane, a phenoxy trimethyl 
silane. tetra phenoxy silane, a triethoxy phenyl 
silane. a hexamethyl disiloxane. Hexa ethyl 
disiloxane, hexa propyl disiloxane. octaethyl tri 
siloxane, dimethyl polysiloxane. a diphenyl 
polysiloxane. a methyl hydro polysiloxane. 
phenyl hydro polysiloxane etc. can be 
illustrated. 
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[0021] 

Among these organosilicon compounds, a 
preferable thing is an alkoxy silane compound 
shown with general formula Si(0R2) mR34-m. 

Preferably, it is 1 <=m<=4. 

The tetra alkoxy silane compound of m= 4 is 
preferable In particular. 



[0022] 

(c) Ester compound 

Mono and a multivalent carboxylate are used as 
an ester compound used with this invention. 

As their examples, an aliphatic carboxylate, 
an alicyclic carboxylate, and an aromatic 
carboxylate can be mentioned. As an example 
Methyl acetate, an ethyl acetate, phenyl 
acetate, a methyl propionate, ethylpropionate, 
an ethyl butyrate, an ethyl valerianate, methyl 
acrylate, ethyl acrylate, methyl methacrylate, an 
ethyl benzoate, a benzoic acid butyl, toluic acid 
methyl, a toluic acid ethyl, an anisic acid ethyl, a 
succinic acid diethyl, succinic acid dibutyl, 
diethyl malonate, a malonic acid dibutyl, a 
maleic acid dimethyl, dibutyl maleate, an 
itaconic acid diethyl, an itaconic acid dibutyl, a 
phthalic acid monoethyl, dimethyl phthalate, 
phthalic acid methyl ethyl, diethyl phthalate, a 
phthalic acid di- n-propyl, phthalic acid 
diisopropyl, a phthalic acid di- n-butyl, a 
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diisobutyl phthalate, phthalic acid di- n-octyl, a 
diphenyl phthalate, etc. can be mentioned. 



[0023] 

A unsaturated aliphatic carboxylate and phthalic 
esters, such as a methacrylate ester and 
maleate. are preferable among these ester 
compounds, in particular the diester of a 
phthalic acid is used preferably. 



T'R' 



R^ 
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[0024] 

(d) An organic magnesium compound 

Next, the organic magnesium compound 
used with this invention can use the organic 
magnesium compound of the arbitrary types 
containing Mg-carbon bond. 
In particular, the Grignard compound shown 
with general formula R8 MgX (In the formula, 
R8 is a C1-C20 hydrocarbon group. X shows a 
halogen atom), and the dialkylmagnesium 
compound or the diaryl magnesium compound 
shown with general formula R9R10 mg (in the 
formula, R9 and RIO show a C1-C20 
hydrocarbon group) are used suitably. 

R8, R9, and RIO may be same or different 
here. They are 1-20C alkyI groups, such as a 
methyl group, an ethyl group, a propyl group, an 
isopropyl group, a butyl group, sec-butyl group, 
an amyl group, an isoamyl group, a hexyl group, 
an octyl group, 2-ethylhexyl group, a phenyl 
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j^cCo-rv^T < . group, and a benzyl group, an aryl group, an 

zc^ju^^ y^n bVu^, ^^J'f aralkyi group, and an alkenyl group. 

p tVuS. s e c - 

r^/u£. 4yTx 

2 -^f-yi^^^i/yuS. y'^ — 

[0 0 2 5 ] [0025] 

' y ::^-V—yWt Specifically, as a Grignard compound, Methyl 

hdtLX ?^ ^yi^-v^ ^^^^ iy^J>s "T^agf^^sium chloride, ethyl magnesium chloride, 

^ n ^ K ^ ^yi/-^ ^^^^^ magnesium bromide, ethyl magnesium 

_ ' ^ iodide, propyl magnesium chloride, a propyl 

^y^ y4 h\ zx^TJ^^-^y^-^y magnesium bromide, butyl magnesium chloride, 

r^iN^p-e-f H\ x^/v-r^^^. 3 |3jjty| magnesium bromide, sec-butyl 

iy^y J^T4 }^\ y n tVu magnesium chloride, sec-butyl magnesium 

-v^;^ vr> u H\ T'n bromide, tert-butyl magnesium chloride, tert- 

t:Vi/-^^'^^i/'> Ay P-v'^ H\ butyl magnesium bromide, an amyl magnesium 

y ^^^^ ^ ^ p ^ ^ chloride, an isoamyl magnesium chloride, a 

K y^'f'/i--^^^^^iy^I^y^u'^ l^^^y' magnesium chloride, a phenyl 

1 >y :> ^ magnesium chloride, a phenyl magnesium 

^ ! ^ -^^^"^"^^ bromide, etc., are mentioned. As the 

r^A^ny/TH. sec 7^ compound shown with general formula R9R10 

/]y'r^:^^iy^J:^':fvl^^4 H\ t dimethyl magnesium, diethyl magnesium, 

e r t — y^yi^-^^^^v'^y'iN:?^ dipropyl magnesium, diisopropyl magnesium, 

niy/f K\ t e r t — T^^^/i-'-v' dibutyl magnesium, di- sec-butyl magnesium. 

J^sZ^^u-^yf Y\ T5yu di- tert-butyl magnesium, butyl- sec-butyl 

'^■if^^iy^j>,^u^^}^\ y magnesium, diamyl magnesium, dihexyl 

-r ^ /u-r iy ry j;^ ^ u ^ ^ magnesium, diphenyl magnesium, butyl ethyl 

" ^ . , ^ magnesium, etc. are mentioned. 

^^^^i/^A. v^-sec-yf- 
/l^-^i^"'-^ v-^ A, iy— t e r t 
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such as 

_,_^diisopropyreth'eTrclTbutyl ether, diisobutyl ether, 
diamyl ether, diisoamyl ether, a dihexyl ether, 



[0 0 2 6] [0026] 

±tE^D^1l|-^^'^>^^ A^ba^^ As the synthetic solvent of the organic 
(O^^^^^h LT{4 -yzx^'f-jx^ magnesium compound above, ether solvent, 

^^^^ dipropyl ether, a 

v^-r yyp t:VU:r: — ^yU^ 

dioctyl ether, a diphenylether, a dibenzyl ether, 
phenetole, anisole, tetra hydrofurane, and a 
tetrahydropyran, are used usually well. 
Moreover, hydrocarbon solvent, such as a 
hexane, a heptane, an octane, a cyclohexane, 
methylcyclohexane, benzene, toluene, and a 
xylene, or, the mixed solvent of ether solvent 
and hydrocarbon solvent are also used. 



[0 0 2 7] 
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[0027] 

As for an organic magnetic shim compound, in 
this invention, it is preferable to use in the state 
of the ether solution. 

However, as an ether compound in this case, 
the ether compound which contains six carbon 
numbers or more in the molecule, or the ether 
compound which has a cyclic structure is used. 

And. in particular, it is preferable to use the 
Grignard compound shown with general formula 
R8 MgX in the state of the ether solution from 
the point of a catalyst property. 
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[0028] 

•^^^^v^ii^A Moreover, the hydrocarbon soluble complex of 
the organic nnagnesium compound of an above 
and an organic metal compound can also be 
used. 

As an example of such an organic metal 
compound, the organic compound of Li, Be, B, 
Al, or Zn is mentioned. 



[0029] 

(e) Ether compound 

Next as an ether compound used with this 
invention, dialkyi ether, such as diethyl ether, 
dipropyl ether, a diisopropyl ether, dibutyl ether, 
diisobutyl ether, diamyl ether, diisoamyl ether, 
dineopenthyl ether, a dihexyl ether, dioctyl 
ether, methylbutyl ether, methyl isoamyl ether, 
and ethyl isobutyl ether, is mentioned. 

Among these, dibutyl ether and diisoamyl 
ether are used especially preferable. 



[0030] 

(f) Organic acid halide compound 
As an organic acid halide compound used with 
this invention. ' mono and a multivalent 
carboxylic acid halide are used. 

An aliphatic carboxylic acid halide, an 
alicyclic carboxylic acid halide, and an aromatic 
carboxylic acid halide can be mentioned as their 
examples. 

As an example, an acetyl chloride, a 
propionic acid chloride, a butyric acid chloride, a 
valeric acid chloride, an acrylic acid chloride, a 
methacrylic acid chloride, benzoyl chloride, a 
toluic acid chloride, an anisic acid chloride, a 
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succinic acid chloride, a malonic acid chloride, a 
maleic acid chloride, an itaconic acid chloride, a 
phthalic acid chloride, etc. can be mentioned. 



[0 0 3 1 ] 
[0 0 3 2] 

(g) w^mm.i^'ii(D%^ 
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J0031] 

Among these Organic acid halide compounds, 
aromatic carboxylic acid chlorides, such as 
benzoyl chloride, a toluic acid chloride, and a 
phthalic acid chloride, are preferable. In 
particular a phthalic acid chloride is used 
preferably. 



[0032] 

(g) Synthesis of the solid catalyst component 

Solid catalyst component (A) of this invention 
is obtained as follows. In the presence of an 
organosilicon compound and an ester 
compound, A titanium compound is reduced 
by the organic magnesium compound. The solid 
product obtained was added in the order of the 
ether compound, the mixture of titanium 
tetrachloride, and the organic acid halide 
compound, and was processed. This process 
solid is processed with the mixture of an ether 
compound and titanium tetrachloride, or the 
mixture of an ether compound, titanium 
tetrachloride, and an ester compound. 

These synthetic reaction is usually performed 
in inert gas atmosphere, such as nitrogen and 
argon, wholly. 



[0 0 3 3] 



[0033] 

As the method of reduction reaction of the 
titanium compound by the organic magnesium 
compound it may be either of a method to add 
an organic magnesium compound into the 



02/06/11 



20/64 



(C) DERWENT 



JP1 0-21 231 9-A 



THOIVISOM 

OERWENT 

mixture of a titanium compound, an 
organosilicon compound, and an ester 
compound, or, a method of adding conversely 
the mixture of a titanium compound, an 
organosilicon compound, and an ester 
compound in the solution of an organic 
magnesium compound. 

Among these, the method of adding an 
organic magnesium compound into the mixture 
of a titanium compound, an organosilicon 
compound, and an ester compound is 
preferable from the point of catalytic activity. 



[0 0 3 4] 
[0 0 3 5] 

mj^K^A^m-i.. ii^- 5 0- 
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[0034] 

It is preferable to dissolve or dilute in suitable 
solvent and use a titanium compound, an 
organosilicon compound, and an ester 
compound. 

As such solvent, aliphatic hydrocarbons, 
such as a hexane, a heptane, an octane, and a 
decane, aromatic hydrocarbons, such as 
toluene and a xylene, cycloaliphatic 
hydrocarbons, such as a cycio hexane, 
methylcyclohexane, and decalin, ether 
compounds, such as diethyl ether, dibutyl ether, 
diisoamyl ether, and tetra hydrofurane, are 
mentioned. 



[0035] 

Reduction- reaction temperature is usually -50 - 
70 degrees-Celsius temperature range, 
preferably -30 - 50 degrees-Celsius, especially 
preferable -25 - 35 degrees-Celsius. 

When reduction reaction temperature is too 
high, catalytic activity will reduce. 



[0036] 

Moreover in the case it is reduction reaction, 
porous materials, such as an inorganic oxide 
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and an organic polymer, are made to coexist. 

A porous material can also be made to 
impregnate the solid product. 

As such a porous material, the pore volumes 
in 20-200 nm of pore radiuss are 0.3 ml/g or 
more. 

That whose mean particle diameter is 5 - 300 
micrometer is preferable. 



[0 0 3 7] 
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[0037] 

As a porous inorganic oxide, Si02, AI203, 
MgOi'Ti02, Zr02, STD2*AI203 complex oxide. 
MgO*AI203 complex oxide. MgO*Si02*AI203 
complex oxide, etc. can be mentioned. 

Moreover as porous polymer, polystyrene, 
styrene- divinylbenzene copolymer, styrene- 
n.n'-alkylene di-methacryl amide copolymer, 
styrene- ethylene glycol dimethacrylic acid 
methyl copolymer, a polyacrylic acid ethyl, a 
methyl acrylate- divinylbenzene copolymer, 
acryl acid ethyl- divinylbenzene copolymer, 
polymethyl methacrylate, a methacrylic acid 
methyl- divinylbenzene copolymer, 
polyethyleneglycol dimethacrylic acid methyl, 
polyacrylonitrile, an acrylonitrile- divinylbenzene 
copolymer, polyvinyl chloride, polyvinyl 
pyrrolidine, a polyvinyl pyridine, an ethyl vinyl 
benzene- divinylbenzene copolymer. 
Polyethylene. the polystyrene type 
represented by an ethylene- methyl acrylate 
copolymer, the polypropylene, etc.. the polymer 
of a polyacrylic ester type . a polyacrylonitrile 
type , a polyvinyl chloride type , and a polyolefin 
type can be mentioned. 

Si02, AI203, and a styrene- divinylbenzene 
copolymer are preferably used among these 
porous materials. 
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[0038] 

There is in particular no limitation in a drop time. 

However, it is 30 minutes - about 12 tiours 
usually. 

Post-reaction may be further performed at 20 
- 120 degrees-Celsius temperature after 
reduction reaction finishing. 
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[0039] 

The amount of the organosilicon compound 
used is usually the range of Si / Ti=1-50, 
preferably 3-30, especially preferable 5-25 by 
the atomic ratio of the silicon atom with respect 
to the titanium atom of a titanium compound. 

Moreover, the ranges of the amount of the 
ester compound used are usually an ester 
compound / Ti=0.05-10, preferably 0.1-6, 
especially preferable 0.2-3 by the molar ratio of 
the ester compound with respect to the titanium 
atom of a titanium compound. 

Furthermore, the range of the amount of the 
organic magnesium compound used is usually 
Ti+Si/Mg=0.1-10. preferably 0.2-5.0, especially 
preferable 0.5-2.0 by the atomic ratio of the sum 
of a titanium atom and a silicon atom, and a 
magnesium atom. 



[0 04 0] 



[0040] 

The solid product obtained at reduction reaction 
is solid-liquid separated usually. 

Several times washing is performed by 
inactive hydrocarbon solvent, such as a hexane 
and a heptane. 
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The reduction solid product thus obtained 
contains trivalent titanium, magnesiunn, and a 
hydrocarboloxy_group. 

A generally non-crystalline or very weak 
crystallinity is shown. 

From the point of a catalyst property, in 
particular non-crystalline structure is preferable. 



[0041] 

In this invention, A reduction solid product is 
processed by adding^^an^her compound, the 
mixture of titanium tetrachloride, and an organic 
acid halide compound in the order. 

By using an organic acid halide compound, 
the quantity of a cold xylene soluble part which 
is the few amorphous polymer of use value 
reduces industrially. 

Moreover, the bulk density of the 
polymerization activity and polymer powder 
improves simultaneously, and productivity also 
improves. 

[0042] 

The amount of the ether compound used is 
usually 0.1-100 mols. preferably 0.5-50 mols. 
especially preferable 1-20 mols to 1 mol of the 
titanium atoms contained in a reduction solid 
product. 

The additional amount of titanium tetrachloride 
is usually 1-1000 mols, preferably 3-500 mols. 
especially preferable 10-300 mols to 1 mol of 
the titanium atoms contained in a reduction 
solid product. 

Moreover, the additional amount of titanium 
tetrachloride with respect to 1 mol of ether 
compounds is usually 1-100 mols, preferably 
1 .5-75 mols, especially preferable 2-50 mole. 

The amount of the organic acid halide 
compound used is usually 0.1-50 mols. more 
preferably 0.3-20 mols. especially preferable 
0.5-10 mols. per 1 mol of titanium atoms in a 
reduction solid product. 

Moreover, the amount of the organic acid halide 
compound used per 1 mol of magnesium atoms 
in the solid product is usually 0.01-1.0 mols. 
preferably 0.03-0.5 mols. 
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When the amount of the organic acid halide 
compound used is too high, Collapse of a 
particle may occur. 



[0 0 4 3] 
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[0043] 

A process of the mixture of an ether compound 
and titanium tetrachloride, and the reduction 
solid product by the organic acid halide 
compound, can be performed by every well- 
known method of making contact and getting 
both, such as mechanical grinding means by 
the slurry method, the ball mill, etc. 

However, the slurry method which makes 
both contact in the presence of a diluent is 
preferable. 



[0044] 

As a diluent, aliphatic hydrocarbons, such as a 
pentane, a hexane, a heptane, and an octane. 
Aromatic hydrocarbons, such as benzene, 
toluene, and a xylene, Cycloaliphatic 
hydrocarbons, such as a cyclohexane and 
cyclopentane, Halogenated hydrocarbons, such 
as 1,2- dichloro ethane and monochloro 
benzene, can be used. 

An aromatic hydrocarbon and a halogenated 
hydrocarbon are especially preferable among 
this. 



[0045] 

The amount of the diluent used is 0.1 ml-1000 
ml per 1 g of reduction solid products usually. 

Preferably, it is 1 ml - 100 ml. 

Process temperature is -50 - 150 degrees- 
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Celsius usually. 

Preferably, it is 0 - 120 degrees-Celsius. 

Processing time is 30 minute or more usually. 

However, preferably, it is 1-10 hours. 
Usually it stands after process finishing. 

After solid-liquid separating, several times 
washing is performed by inactive hydrocarbon 
solvent. Organic acid halide process solid is 
obtained. 



[0046] 

Next, the obtained organic acid halide process 
solid is subjected to the process by the 
mixture of an ether compound and titanium 
tetrachloride, or the mixture of an ether 
compound, titanium tetrachloride, and an ester 
compound. 

It is preferable to perform this process in the 
state of a slurry. 

As solvent used for slurrying, aliphatic 
hydrocarbons, such as a pentane, a hexane, a 
heptane, an octane, and a decane. Aromatic 
hydrocarbons, such as toluene and a xylene, 
Cycloaliphatic hydrocarbons, such as a 
cyclohexane, methylcyclohexane, and decalin, 
Halogen, such as a dichloro ethane, trichloro 
ethylene, monochloro benzene, dichloro 
benzene, and trichloro benzene or hydrocarbon 
are mentioned. 

However, a halogenated hydrocarbon and an 
aromatic hydrocarbon are preferable also in 
this. 



[0 0 4 7] 
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[0047] 

Usually 0.05-0. 7g solid / ml solvent, in particular 
0.1-0.5g solid / ml solvent of slurry 
concentration is preferable. 
The reaction temperature is usually 30-150 
degrees-Celsius, preferably 45 - 135 degrees- 
Celsius, especially preferable 60 - 120 
degrees-Celsius. 
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There is in particular no limitation in the 
reaction time. 

However, about 6 hours is suitable from 30 
minutes usually. 

[0048] 

As the method of supplying organic acid halide 
process solid, an ester compound, an ether 
compound, and titanium tetrachloride, it may be 
either of a method to add an ester compound, 
an ether compound, and titanium tetrachloride, 
to organic acid halide proems solid,' or 
conversely the method of adding organic acid 
halide process solid in the solution of an ester 
compound, an ether compound, and titanium 
tetrachloride. 

In the method of adding an ester compound, 
an ether compound, and titanium tetrachloride 
to organic acid halide process solid, the method 
to add titanium tetrachloride after adding an 
ester compound and an ether compound, and 
the method of adding simultaneously an ester 
compound, an ether compound, and titanium 
tetrachloride are preferable. In particular the 
method of adding the mixture of the ester 
compound, the ether compound and titanium 
tetrachloride previously prepared with organic 
acid halide process solid is preferable. 



[0049] 

The process by the ether compound and 
titanium tetrachloride of organic acid halide 
process solid, or the process by the mixture of 
an ester compound, an ether compound, and 
titanium tetrachloride, may perform 1 time or 
more repeatedly. 

It is preferable to perform this process at least 
two times from the point of catalytic activity and 
stereoregularity repeatedly. 
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[0050] 

The amount of the ether compound used is 
usually 0.1-100 mols, preferably 0.5-50 mols, 
especially preferable 1-20 mols to l.mol of the 
titanium atoms contained in organic acid halide 
process solid. 

The additional amount of titanium tetrachloride 
is usually 1-1000 mols, preferably 3-500 mols, 
especially preferable 10-300 mols usually to 1 
mol of the titanium atoms contained in organic 
acid halide process solid. 
Moreover," the ' additionaf'^tnount of 'titanium 
tetrachloride with respect to 1 mol of ether 
compounds is usually 1-100 mols. preferably 
1.5-75 mols, especially preferable 2-50 mole. 



[0051] 

The amount of the ester compound used in the 
case of making an ester compound coexist is 30 
mols or less, preferably 15 mols or less, 
especially preferable 5 mols or less to 1 mol of 
the titanium atoms contained in organic acid 
halide process solid. 
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[0052] 

As for the solid catalyst component (A) obtained 
by the above method, usually after solid-liquid 
separating, several times washing was carried 
out by inactive hydrocarbon solvent, such as a 
hexane and a heptane. Then, it uses for 
polymerization. 

After a solid-liquid separation, with in an large 
amount of halogenated hydrocarbon solvent, 
such as monochloro benzene or aromatic 
hydrocarbon solvent, such as toluene, it 
washes 1 time or more at 50 - 120 degrees- 
Celsius temperature. Furthermore it uses for 
polymerization, after repeating several times 
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washing with aliphatic hydrocarbon solvent, 
such as a hexane. This is preferable in respect 
of catalytic activity and stereoregularity. 
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> ' y M.'y— (Ros in-R 
a mm 1 e r ) (Dm&^s^^m^ 
{zisii^M^N^'^h^ (Rosin, 
Rand E. Rammler : J. Inst. 
Fuel. 7, P29 (1933).^Wk^X 
^ilK mism. 3 6 1-3 

R (Dp ) = 1 0 0 e X p {- 
(Dp /De ) " ] 

r R (Dp ) nm^^m'y^ 

^T'fc«9. fc-5^i^^Dp J:'9 

So 

6. 



^fcDe {iR (Dp ) = 3 

8 % I :i n 5 s ^mt> 



[0053] 

Generally, as the index showing the large and 
small of the particle size distribution of a solid 
particle, there is constant N in the particle size 
distribution function of Rosin-Rammler (Rosin- 
Rammler) 

(Rosin. RandE.Rammler:J.lnst.Fuel,7,P29(1 933 
). and chemical engineering manaal"3rd edition 
of revision. 361-362 pages). 
R(Dp)=1 OOexp(-(Dp/De)N} 

Here. R (Dp) is a residue distribution. 

The ratio of the amount of integrating of a 
particle group larger than a certain particle 
diameter Dp and the amount of entire was 
shown as a residual percentage curve to the 
particle diameter. 

Moreover De shows the particle diameter in 
R(Dp) =36.8%. 

A distribution shows the tendency to become 
narrow as the value of N is large. 

The solid catalyst component with this large 
value has narrow particle size distribution. The 
obtained polymer has a high bulk density. Also 
industrially preferable. 



[0 0 5 4] 

5 a±Xh K) . hmir^if^tmh \ 
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[0054] 

The solid catalyst component of this invention 
obtained as mentioned above is five or more 
usually as value of constant N in the particle 
size distribution function of the Rosin-Rammler 
of an above. 

Particle size distribution is narrow. 

Preferably, the value of N is 6.0 or more as a 
solid catalyst component of this invention. It is 
6.2 or more more preferable. More preferably, it 
is 6.4 or more. 
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[0055] 

(h) Organoaluminium compound 

Organoaluminium compound (B) used with 
this invention has Al-carbon bond of a piece in 
the molecule at least. 

A general formula shows a typical thing 
below. 
R11rAIY3-r 

R12R13AI-0-AIR14R15 
(In the formula, R11 - R15 are the hydrocarbon 
groups of a 1-20C. Y shows halogen, 
hydrogen, or an alkoxy group, 
r is a figure" shown with 2 <=r'^=^T^ - 
As the example of an organoaluminium 
compound, . trialkylaluminiums, such as a 
triethylaluminum, a triiso butyl aluminium, and a 
trihexyl aluminium, dialkyi aluminium hydride, 
such as diethyl aluminium hydride and 
diisobutyl aluminium hydride, Dialkyi aluminium 
halides, such as a diethyl aluminium chloride, 
the mixture of a triethylaluminum, the 
trialkylaluminium like the mixture of a diethyl 
aluminium chloride, and a dialkyi aluminium 
halide, and alkyi alumoxane, such as 
tetraethyl dialumoxane and tetrabutyl 
dialumoxane, can be illustrated. 



[0 0 5 6] 



[0056] 

Among these organoaluminium compounds, the 
mixture of a trialkylaluminium, a 
trialkylaluminium, and a dialkyi aluminium 
halide, alkyI alumoxane is preferable. The 
mixture of a triethylaluminum, a triiso butyl 
aluminium, a triethylaluminum, and a diethyl 
aluminium chloride and tetraethyl dialumoxane 
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are preferable especially. 



[0057] 

The amount of the organoalumlnium compound 
used is usually 0.5-1000 mols per 1 mol of 
titanium atoms during solid catalyst. It can 
ch oose b road ly in4h i s way. — - 

However, in particular the range of 0 mol of 
1-60s is preferable. 



[0058] 

(i) Electron donor 

As electron donor (C) used in this invention at 
the time of polymerization, oxygen containing 
electron donors, such as Alcohols, phenols, 
ketones, aldehydes, and carboxylic acids Ester 
of an organic acid or an inorganic acid Ether, 
acid amides. Acid anhydrides, nitrogen- 
containing electron donors, such as ammonia, 
amines, nitriles, and isocyanates, etc. can be 
mentioned. 

Among these electron donors, preferably, 
ester and ether of an inorganic acid are used. 



[0059] 

As ester of an inorganic acid, preferably, the 
silicon compound which is shown with general 
formula R16nSi(OR17) 4-n (in the formula, R16 
is a C1-C20 hydrocarbon group or a hydrogen 
atom. R17 is a C1-C20 hydrocarbon group. R16 
and R17 each may have the different 
substltuent in the same molecule, n is 0 <= n< 
4) can be mentioned. 

As an example, tetra methoxysilane, a tetra 
ethoxysilane, a tetra butoxy silane, tetra 
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phenoxy silane, a methyl trimethoxysilane, an 
ethyltrimethoxysilane, butyl trimethoxysilane, an 
isobutyl trimethoxysilane, tert-butyl 
trimethoxysilane. isopropyl trimethoxysilane, a 
cyclohexyl trimethoxysilane, phenyl 
trimethoxysilane, a vinyl trimethoxysilane, a 
dimethyl dimethoxysilane, diethyl 

dimethoxysilane, a dipropyl dimethoxysilane, a 
propylmethyl dimethoxysilane, diisopropyl 
dimethoxysilane, a dibutyl dimethoxysilane, a 
diisobutyl dimethoxysilane, di- tert-butyl 
dimethoxysilane, a butyl methyl di 
methoxysil&ne,' butyl ethyl dimethoxysilane, 
tert-butyl methyl di methoxysilane, isobutyl 
isopropyl dimethoxysilane, tert-butyl isopropyl 
dimethoxysilane, hexyl methyl di 
methoxysilane, a hexyl ethyl dimethoxysilane, 
dodecyl methyl di methoxysilane, a 
dicyclopenthyl dimethoxysilane, cyclopentyl 
methyl di methoxysilane, a cyclopentyl ethyl 



dimethoxysilane. 

dimethoxysilane, 

dimethoxysilane, 

dimethoxysilane, 

dimethoxysilane, 

methoxysilane, 

dimethoxysilane, 

dimethoxysilane, 

dimethoxysilane, 

dimethoxysilane. 

dimethoxysilane. 

dimethoxysilane, 



cyclopentyl isopropyl 
a cyclopentyl isobutyl 
cyclopentyl- tert-butyl 
a di-cyclohexyl 
cyclohexyl methyl di 
a cyclohexyl ethyl 
cyclohexyl isopropyl 
a cyclohexyl isobutyl 
cyclohexyl- tert-butyl 
a cyclohexyl cyclopentyl 
cyclohexyl phenyl 
a diphenyl dimethoxysilane. 
phenylmethyl dimethoxysilane, a phenyl 
isopropyl dimethoxysilane, phenyl isobutyl 
dimethoxysilane. a phenyl- tert-butyl 
dimethoxysilane, phenyl cyclopentyl 
dimethoxysilane. a vinylmethyl dimethoxysilane. 
methyl triethoxysilane, an ethyl triethoxysilane. 
a butyl triethoxysilane, isobutyl triethoxysilane, 
tert-butyl triethoxysilane. isopropyl 
triethoxysilane. a cyclohexyl triethoxysilane, 
phenyl triethoxysilane, a vinyl triethoxysilane. a 
dimethyl diethoxysilane. diethyl diethoxysilane. 
a dipropyl diethoxysilane, a propylmethyl 
diethoxysilane, diisopropyl diethoxysilane, a 
dibutyl diethoxysilane, a diisobutyl 
diethoxysilane, di- tert-butyl diethoxysilane, a 
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butyl methyl di ethoxysilane, butyl ethyl 
diethoxysilane, tert-butyl methyl di ethoxysilane, 
hexyl methyl di ethoxysilane, a hexyl ethyl 
diethoxysilane, dodecyl methyl di ethoxysilane, 
a dicyclopenthyl diethoxysilane, di-cyclohexyl . 
diethoxysilane, a cyclohexyl methyl di 
ethoxysilane, cyclohexyl ethyl diethoxysilane, a 
diphenyl diethoxysilane, phenylmethyl 
diethoxysilane, a vinylmethyl diethoxysilane. 
ethyl triiso propoxysilane, a vinyl tributoxy 
silane, a phenyl tri- tert-butoxy silane, 2- 
norbomane trimethoxysilane, 2-norbomane 
triethoxysilane, ~ 2-norbomane riiethyl di 
methoxysilane, a trimethyl phenoxy silane, a 
methyl tri allyloxy silane, etc. can be mentioned. 
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[0060] 

Furthermore, preferably, they are dialkyi ether 
and a general formula as ether. 



13 



il9 



(xt^J. R'^'-R^Mij^^^l ~ (In the formula, R18 - R21 are the alkyi group of 
2Q(r)W^'^f^\%%W^<^T the form of linear or branch of 1-20C, an 

^/^S m^-^lkWLi^^^ T alicyclic hydrocarbon group, an aryl group, or an 

U-yuk *^rtT^iu:^^IuK aralkyi group.) 

i;^ n P - J p - r^kS A hydrogen atom is sufficient as R18 or R19. 

X 5^ . K ^ TLf^K piTK:^ j^^^ dlether compound which is shown with 

I^.T-X:'feoXt> ctv\)-e^$n this can be mentioned. 
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§ J; 9 fj:i^:^—7-/Ht^^^^ As an example, they are diethyl ether, dipropyl 

{f -5:1 t'A^X'^^o MW-Mt b ether, a diisopropyl ether, dibutyl ether, diamyl 

-^j^ ^^/rc^yixni— xy'i^ iy'y ether, diisoamyl ether, dineopenthyl ether, a 

PtVi'^— "/i^ v^^y^ot" "^''^^^y' ether, dioctyl ether, methylbutyl ether, 

_ ^ - \^ _ _ , methyl isoamyl ether, ethyl isobutyl ether, a 2, 2- 

^^l"^ ^^''^'^'^7 ^^.^ : dilso butyl- 1,3- dimethoxy propane, a 2- 

^ /Uoi— v-^ y T ^ isopropyl- 2-iso pentyl- 1,3- dimethoxy propane, 
/Vrc— the 2, 2- bis (cyclohexyl methyl)-1 ,3-dimethoxy 

—• x/v. v'^^ v^/b^E.— x>'^. propane. 

v?^:^^yU;c— x/i', ^^yu:/' The 2-isopropyl- 2-3, a 7- dimethyl octyl- 1,3- 

^yi^n:.— ^/v^ yT 5; dimethoxy propane, a 2, 2- diiso propyl- 1,3- 

;\,:xL—y'ju y>-/=f-A^ dimethoxy propane, a 2-isopropyl- 2-cyclohexyl 

' Q ^,-f=f- rnethyl- '1,3- dimethoxy propane, a"" 2, 2- 

^ " ' ,. . _P o dicyclohexyl- 1,3- dimethoxy propane, a 2- 

^ ' 3 — i/y h =r i/y n jgopropyl- 2-isobutyl- 1,3- dimethoxy propane, a 

2 y y°D tVb- 2 2, 2- diiso propyl- 1,3- dimethoxy propane, a 2, 

y^V^/i^-l. 3— vy 2- dipropyl- 1,3- dimethoxy propane, a 2- 

i/y^nxN^/, 2, 2 — tf'y. (-> isopropyl- 2-cyclohexyl- 1,3- dimethoxy 

y D^^v'/i'y ^yu) —1, 3 propane, a 2-isopropyl- 2-cyclopentyl- 1,3- 
y^i/-fxj/^^y 2 — dimethoxy propane, a 2, 2- dicycio pentyl- 1,3- 

yyotVw— 2 — 3 V— v^y dimethoxy propane, a 2-heptyl- 2-pentyl- 1,3- 

^ , ^ . ' , , dimethoxy propane, etc. can be mentioned. 
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[0061] 

Among these electron donors, the organosilicon 
compound shown with general formula 
R22R23Si (OR24)2 is used especially 
preferable. 

In the formula, R22 here is the hydrocarbon 
group of a C3-C20 in which a carbon atom 
adjacent to Si is secondary or tertiary. 

Specifically, branched-chain-like alkyi groups, 
such as an isopropyl group, sec-butyl group, 
tert-butyr group7~ and tert-amyl*" group, 
CycloalkyI groups, such as a cyclopientyl group 
and a cyclohexyl group, Cycloalkenyl groups, 
such as a cycle pentenyl group, a phenyl group, 
Aryl groups, such as a tolyl group, etc. are 
mentioned. 

Moreover in the formula, R23 is a C1-C20 
hydrocarbon group. 

Specifically, they are linear alkyI groups, such 
as a. methyl group, an ethyl group, a propyl 
group, a butyl group, and a pentyl group. 
Branched-chain-like alkyI groups, such as an 
isopropyl group, sec-butyl group, tert-butyl 
group, and tert-amyl group, CycloalkyI groups, 
such as a cyclopentyl group and a cyclohexyl 
group, Cycloalkenyl groups, such as a cycio 
pentenyl group, Aryl groups, such as a phenyl 
group and a tolyl group, etc. are mentioned. 

Furthermore in the formula, R24 is a C1-C20 
hydrocarbon group. 

Preferably, it is the hydrocarbon group of 
carbon numbers 1-5. 



[0062] 

As the example of the organosilicon compound 
used as such an electron donor, diisopropyl 
dimethoxysilane, a diisobutyl dimethoxysilane, 
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a di- tert-butyl dimethoxysilane, tert-butyl methyl 
di methoxysilane, tert-butyl ethyl 
dimethoxysilane, a tert-butyl- n-propyl 
dimethoxysilane, a tert-butyl- n-butyl 
dimethoxysilane, tert-amyl methyl di 
methoxysilane, tert-amyl ethyl dimethoxysilane, 
a tert-amyl- n-propyl dimethoxysilane, tert-amyl- 
n-butyl dimethoxysilane, an isobutyl isopropyl 



dimethoxysilane, 

dimethoxysilane, 

dimethoxysilane, 

dimethoxysilane. 

dimethoxysilane, 

dimetho);ysjlane, 

dimethoxysilane, 

methoxysilane, 

dimethoxysilane, 

dimethoxysilane, 

dimethoxysilane, 

dimethoxysilane, 

dimethoxysilane, 

dimethoxysilane, 



tert-butyl isopropyl 
a dicyclopentyl 
cyclopentyl isopropyl 
a cyclopentyl isobutyl 
"cyclopentyl- tert-butyl 
a di-cyclohexyl 
cyclohexyl methyl di 
a cyclohexyl ethyl 
cyclohexyl isopropyl 
a cyclohexyl isobutyl 
cyclohexyl- tert-butyl 
a cyclohexyl cyclopentyl 
cyclohexyl phenyl 
a diphenyl dimethoxysilane, 
phenylmethyl dimethoxysilane, a phenyl 
isopropyl dimethoxysilane, phenyl isobutyl 
dimethoxysilane, a phenyl- tert-butyl 
dimethoxysilane, phenyl cyclopentyl 
dimethoxysilane, a diisopropyl diethoxysilane, 
diisobutyl diethoxysilane, a di- tert-butyl 
diethoxysilane. tert-butyl methyl di ethoxysilane, 
tert-butyl ethyl diethoxysilane. tert-butyl- n- 
propyl diethoxysilane, a tert-butyl- n-butyl 
diethoxysilane, tert-amyl methyl di ethoxysilane, 
tert-amyl ethyl diethoxysilane, tert-amyl- n- 
propyl diethoxysilane, a tert-amyl- n-butyl 
diethoxysilane, dicyclopenthyl diethoxysilane, a 
di-cyclohexyl diethoxysilane. cyclohexyl methyl 
di ethoxysilane, a cyclohexyl ethyl 
diethoxysilane, diphenyl diethoxysilane, a 
phenylmethyl diethoxysilane, 2-norbornane 
methyl di methoxysilane etc. can be mentioned. 
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[0063] 

(j) The polymerization method of an olefin 

(alpha)- olefin applicable to this invention is a 
three or more-carbon number (alpha)- olefin. 

Preferably, it is (alpha)- olefin of 3-1 DC. 

As an example, the linear monoolefins of a 
propylene, butene- 1. pentene- 1. hexene- 1. 
heptene- 1, octene- 1, and decene-1, the 
branch monoolefins of 1 etc. of 3- 
methylbutene- 1 ,3- methyl pentene- 1 ,4- methyl 
pentene- vinyl cyclohexane etc. is mentioned. 

These (alpha)- olefins may use 1 kind. Or, 2 
kind or more may be combined and used. 
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Among these (alpha)- olefins, it is preferable 
to perform homopolymerization using a 
propylene or the butene- 1 . Or it is preferable to 
perform a co-polymerization using the mixed 
olefin which make a propylene or the butene- 1 
a main component. It is especially preferable to 
perform homopolymerization using a propylene. 
Or it is especially preferable to perform a co- 
polymerization using the mixed olefin which 
make a propylene a main component. 

Moreover, in case of the co-polymerization in 
this invention, the 2 or more kind olefin chosen 
out of ethylene and (alpha)- olefin of an above 
can be mixed and used. 

Furthermore, the compound which has the 
multi- unsaturated bonds like a conjugated 
diene or a nonconjugated diene can also be 
used for a co-polymerization. 

And, the hetero block co-polymerization 
which carries out polymerization more than a 
two stage, and performs it can also be 
performed easily. 
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[0064] 

As a method supplied to the polymerization 
tank, each catalyst component is supplied in the 
condition where no water content is in inert gas, 
such as nitrogen and argon. There are no 
conditions which should be carried out limited in 
particular except an above. 

[0065] 

Solid catalyst component (A), organoaluminium 
compound (B), and electron donor (C) may 
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individually be supplied, two fo them may be 
made to contact previously and may be 
supplied. 



[0066] 

In this invention, although an olefin can be 
polymerized in the presence of the above- 
mentioned catalyst, the preliminary 
polymerization described below before 
implementation of such polymerization (this 
polymerization) mayjie.performed. 
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[0067] 

A preliminary polymerization is performed by 
supplying a small amount of olefin in the 
presence of solid catalyst component (A) and 
organoaluminium compound (B). 

Performing in the state of a slurry is 
preferable. 

As solvent used for slurrying, the inactive 
hydrocarbon like a propane, a butane, 
isobutane, a pentane, isopentane, a hexane, a 
heptane, an octane, a cyclohexane, benzene, 
and toluene can be mentioned. 

Moreover, in case of slurrying, it can change 
part or all of inactive hydrocarbon solvent to a 
liquid olefin. 



[0068] 

The amount of the organoaluminium compound 
used at the time of pre-polymerization is 0.5- 
700 mols usually per 1 mol of titanium atoms in 
the solid catalyst component. It can choose 
broadly in this way. 

However, 0.8-500 mols are preferable. 1-200 
mols are especially preferable. 
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Moreover, the quantity of the olefin pre- 
polymerized is usual 0.01-IOOOg, preferably 
0.05-500g, especially preferable 0.1-200g, per 
1g of solid catalyst components. 



[0 0 

<. # 

— 10 

— 8 0 

mm^ 

g/ c 
1 ~ 1 



7 0] 

1 ~5 0 0 g -[ 

(v:3~3 0 0 g-|l#:M 

i^#m^?aSfi. - 2 0 
O°C;550^L<. ii#{^0 

JEfi. 0. 0 1~2 0 k 
mi-^ L < . 0 . 
0 k g / c L 

V^;6^. iiS2 5>^^^ 1 5 



[0070] 

The slurry concentration at the time of 
performing a preliminary polymerization is 
preferably a 1 -500g-solid catalyst component / 
liter- solvent. 3-300g-solid catalyst component'/ 
liter- solvent is preferable iin particular. 

The pre-polymerization temperature has -20 - 
preferable 100 degrees-Celsius. In particular 0 - 
80 degrees-Celsius is preferable. 

Moreover, the partial pressure of the olefin in 
the gaseous phase part during pre- 
polymerization is preferably 0.01-20 kg/cm2. 
0.1-10 kg/cm2 is preferable in particular. 

However as for the olefin which is a liquid at 
the pressure and temperatureof a preliminary 
polymerization, it is not in this limitation. 

Furthermore, there is in particular no 
limitation in the pre-polymerization time. 

However, 2 minutes-15 hours are suitable 
usually. 



'A (A), m 



[0 0 7 1 1 

it^m (B). :tuy^:y^m^ 

■mw-m%j^':^ (A) 

;X^^=.^Mt^^ (B) ^Wi^ 



[0071] 

As the method of supplying solid catalyst 
component (A), organoaluminium compound 
(B), and an olefin when a preliminary 
polymerization is performed, it may use either of 
a method to supply an olefin after making solid 
catalyst component (A) and organoaluminium 
compound (B) contact, or A method to supply 
back organoaluminium compound (B) which 
made solid catalyst component (A) and the 
olefin contact. 

Moreover as method of supplying an olefin, it 
may use either of A method to supply an olefin 
in order while maintaining so that the inside of 
the polymerization tank may become a 
predetermined pressure, or the method of 
supplying the predetermined amount of olefins 
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wholly initially. 

Moreover, in order to adjust the nnolecular 
weight of the polymer obtained, chain transfer 
agents, such as hydrogen, can also be added. 



[0072] 

Furthermore, electron donor (C) may be made 
to coexist depending on necessity wheh^pre- 
polymerizing solid catalyst component (A) by a 
small amount of olefin in the presence of 
organoaluminium compound (B). 

The electron donor used is part or all of 
electron donor (C) above. 
The amount used is usually 0.01-400 mols, 
preferably 0.02-200 mols, especially preferable 
0.03-100 mols, to 1 mol of the titanium atoms 
contained in solid catalyst component (A). 

It is usually 0.003-5 mols preferably 0.005- 3 
mols, especially preferable 0.01-2 mols to 
organoaluminium compound (B). 



[0073] 

There is no limitation in particular in the supply 
method of electron donor (C) in the case of a 
preliminary polymerization. It may supply 
separately with organoaluminium compound 
(B). It may supply by making it contact 
previously. 

Moreover, the olefin used by the preliminary 
polymerization may be the same as the olefin 
used by this polymerization, or may different. 
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[0074] 

After performing a preliminary polymerization as 
mentioned above, without performing a 
preliminary polymerization, this polymerization 
of (alpha)- olefin can be performed in the 
presence of the catalyst for (alpha)- olefin 
polymerization which consists of the above- 
mentioned solid catalyst component (A), an 
organoaluminium compound (B), and electron 
donor (C). 



5> 



[0075] 

Yjv^=.^ A-ft: The amount of the organoaluminium compound 
used at the time of this polymerization is 1-1000 
mols usually per 1 mol of titanium atoms in solid 
catalyst component (A). It can choose broadly 
in this way, 

However, the range of 5-600 mols is 
preferable in particular. 
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[0076] 

Moreover, electron donor (C) used at the time of 
this polymerization is usually 0.1-2000 mols, 
preferably 0.3-1000 mols, especially preferable 
0.5-800 mols, to 1 mol of the titanium atoms 
contained in solid catalyst component (A). 

It is usually 0.001-5 mols, preferably 0.005- 3 
mols, especially preferable 0.01-1 mol to an 
organoaluminium compound. 
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[0077] 

This polymerization can be usually performed at 
-30 - 300 degrees-Celsius. 

However, 20 - 180 degrees-Celsius is 
preferable. 

There is in particular no limitation about the 
polymerization pressure. 
However, the pressure about a normal pressure 
100 kg/cm2, preferably 2-50kg/cm2 is 



02/06/11 



43/64 



(C) DERWENT 



JP1 0-21 231 9-A 



' \ L< (i2~5 0 k g/ 

^?S14)^^b7K*^^(:: J: 5 ^ 9 

[0 0 7 8] 



THOIVISOM 

DERWENT 

generally adopted in that it is industrial and 
economical. 

As polymerization form, either a batch type or 
a continuous system can be done. 

Moreover, slurry polymerization by inactive 
hydrocarbon solvent or solution polymerization, 
such as a propane, a butane, isobutane, a 
pentane, a hexane, a heptane, and an octane, 
the bulk polymerization or vapor phase 
polymerization using an olefin which is liquid in 
the polymerization temperature is also possible. 



[0078] 

In order to adjust the molecular weight of a 
polymer at the time of this- polymerization, chain 
transfer agents, such as hydrogen, can also be 
added. 
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[Example] 

Hereafter, an Example and Comparative 
Example explain this invention more in detail. 

However, this invention does not receive 
limitation in particular according to the following 
Examples. 

In addition, in an Example, the evaluation 
method of various kinds of physical properties 
of a polymer is as follows. 

[0080] 

(1) 

20 degrees-Celsius xylene soluble part 
(abbreviated to CXS below) : After dissolving 
the 1g polymerization powder to the 200 ml 
boiling xylene, it slow-cools to 50 degrees- 
Celsius. 

Subsequently it soaks in a water with ice. It 
cools to 20 degrees-Celsius, stirring. 

The precipitated polymer is separated by 
filtration after leaving it for 3 hours at 20 
degrees-Celsius. 

A xylene is evaporated from a filtrate.^ 
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It dries under reduced pressure by 60 degrees- 
Celsius. A polymer soluble to 20 degrees- 
Celsius xylene is collected * measured. 

It calculates weight% with respect to 
polymers of total. 

An amorphous polymer is few as the value of 
CXS becomes small. It is shown that it is a high 
stereospecificity. 

[0081] 

(2) 

Intrinsic viscosity (abbreviated to [(eta)] 
hereaftre) T It measured by tetralin solvent at 
135 degrees-Celsius using the Ubbelohde 
mode viscosity meter 

[0082] 

(3) 

N in the -type of Rosin-Rammler : Using the 
super-centrifugation -type automatic particle 
size distribution measuring device CAPA-700 
nmade by Horiba, Ltd., the frequency 
distribution was measured. It calculated by 
applying the obtained data to the -type of the 
following Rosin-Rammler 
(Rosin,RandE.Rammler:J.lnst.Fuel,7,P29(1933 
). And chemical engineering manual, 3rd edition 
of revision 361-362 pages). 
R(Dp)=1 OOexp{-(Dp/De)N} 

Here, R (Dp) is a residue distribution. 

The ratio of the amount of integrating of a 
particle group larger than a certain particle 
diameter Dp, and the entire amount was shown 
as a residual percentage curve to the particle 
diameter. 

Moreover De shows the particle diameter in 
R(Dp) =36.8%. 

A distribution shows the tendency to become 
narrow as the value of N becomes large. 

As for the solid catalyst component with this 
large value. Particle size distribution is narrow. 
The obtained polymer has a high bulk density. 
Also it is industrially preferable. 
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[0083] 

Example 1 

(a) Synthesis of a reduction solid product 

After substituting in the inside of the flask of 
500 ml equipped with the agitator and the 
dripping funnel with nitrogen, Hexane 290 ml, 
tetra butoxy titanium 8.9 ml (8.9g, 26.1 
millimoles), 3.1 mi of diisobutyl phthalate (3.3g, 
11.8 millimoles), and tetra ethoxysilane 87.4 ml 
(81. 6g, 392 millimoles) are inserted. It made as 
the homogeneous solution. 

199 ml of next, the. di- n-t)utyl ether solutions 
of n-butyl magnesium chloride (Made by an 
organic synthesis chemical company, 2.1 
mmol/ml n-butyl magnesium chloride 
concentration), was gradually dropped from the 
dripping funnel, maintaining the temperature in 
a flask at 6 degrees-Celsius for 5 hours. 

After completion of dripping, 1 hour stirring 
was further carried out by 6 degrees-Celsius. 1 
hour stir was further carried out at the room 
temperature. 

After that, it solid-liquid separates. 

Toluene is added a suitable quantity after 
repeating washing 3 times by toluene 260 ml. It 
made as the 0.176 g /ml slurry concentration. 
It samples one part of the solid product slurry. 

When the component analyses was 
performed, in the solid product, the titanium 
atom was 1.96 weight%. The phthalic ester was 
0.12 weight%. The ethoxy group was 37.2 
weight%. The butoxy group contained 
2.8weight%. 
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[0084] 

(b) Synthesis of the solid catalyst component 
After substituting the inside of the flask of 100 
ml equipped with the agitator, the dripping 
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funnel, and the thermometer with nitrogen, 52 
ml of the slurries containing the solid product 
obtained by the above (a) is inserted. 25.5 ml of 
supernatant liquids is extracted. The mixture of 
butyl ether 0.80 ml (6.45 millimoles) and 16.0 ml 
(0.146 mols) of titanium tetrachloride is added. 
Next, phthalic acid chloride 1.6 ml (11.1 
millimoles : 0.20 ml / 1g solid product) is added. 
It raised temperature to 115 degrees-Celsius, 
and it stirred for 3 hours as it is. 

It solid-liquid separated at the same 
temperature after reaction finishing. After that, 
the same temjSerature performed washing twice 
by toluene 40 ml. 

Subsequently, the mixture of toluene 10.0 ml. 
0.45 ml of diisobutyl phthalates (1.68 
millimoles), and butyl ether 0.80 ml (6.45 
millimoles) and 8.0 ml (0.073 mols) of titanium 
tetrachloride is added. The 1 hour process was 
performed by 115 degrees-Celsius. 
It solid-liquid separates at the same 
temperature after reaction finishing. 
After the same temperature performs washing 3 
times by toluene 40 ml, it washes 3 times by 
hexane 40 ml. 

Furthermore it dried under reduced pressure 
and 7.36g of the solid catalyst components was 
obtained. 

In the solid catalyst component, the titanium 
atom was 2.18 weight%. The phthalic ester was 
11.37 weight%. The ethoxy group was 0.3 
weight%. The butoxy group was contained 
0.1weight%. 

Moreover, when the solid catalyst component 
was observed by the stereoscopic microscope, 
it had the favorable particle property without a 
particle. 
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[0085] 

(c) Polymerization of a propylene 

Argon substitution of the 3-liter stirring -type 
stainless steel autoclave is carried out. 5.7 mg 
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of the solid catalyst components synthesized by 
(b) and 2.6 millimoles of triethylaluminums and 
0.26 millimoles of cyclohexyl ethyl 
dimethoxysilanes is prepared. Hydrogen which 
corresponds in partial pressure of 0.33 kg/cm2 
was added. 

Subsequently a 780g liquefying propylene is 
prepared. Temperature of an autoclave is raised 
temperature to 80 degrees-Celsius. 

1 hour polymerization was performed by 80 
degrees-Celsius. 

The unreacted monomer was purged after 
polymerization finishing. 

The formed polymer is dried under reduced 
pressure for 2 hours by 60 degrees-Celsius. 
231g polypropylene powder was obtained. 

Therefore, the yield (abbreviated to PP/Cat 
hereafter) of the polypropylene per 1g of solid 
catalyst components was PP/Cat=40,600 (g/g). 

Moreover, the ratio of a component soluble to 
20 degrees-Celsius xylene occupied to a total 
polymer yield was CXS=0.49 (wt%). The 
intrinsic viscosity of a polymer was [(eta)]=1.96. 
It was bulk density =0.385 g /ml. 

The polymerization conditions and the 
polymerization result are shown in Table 1. 
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[0086] 

Comparative Example 1 

(a) Synthesis of a reduction solid product 

About the quantity of the reagent to use, it 
changed to Tetra butoxy titanium 7.5 ml (7.5g. 
22 millimoles). 2.5 ml (2.6g, 9.3 millimoles) of 
diisobutyl phthalates nd tetra ethoxysilane 74.8 
ml (70,3g, 338 millimoles), 173 ml of organic 
magnesium compound solutions. It reacted like 
(a) of Example 1 except the above. 

The solid product solid-liquid separated and 
obtained repeated washing 3 times by hexane. 
300 ml and 3 times by toluene 300 ml. Toluene 
270 ml was added. 

It samples one part of the solid product slurry. 
When the component analyses was 
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performed, in the solid product, the titanium 
atom was 1.80 weight%. The phthalic ester was 
0.1 weight%. The ethoxy group was 35.0 
weight%. The butoxy group contained 
3.2weight%. 



[0087] 

(b) Synthesis of the solid catalyst component 
After substituting the inside of the flask of 200 
ml equipped with the stir machine, the dripping 
funnel, and the thermometer with argon, 84 ml 
of the slurries containing the solid product 
obtained by the above (a) is inserted. 
Furthermore 12.1 ml of a supernatant liquid is 
taken out. 7.8 ml (29 millimoles) of diisobutyl 
phthalates is added. Reaction was performed at 
95 degrees-Celsius for 30 minutes. 
It solid-liquid separates, after reacting. 

Washing was performed twice by toluene 59 
ml. 

Subsequently, the mixture of toluene 15.3 ml. 
0.66 ml of diisobutyl phthalates] (2.5 millimoles), 
and butyl ether 1.2 ml (6.9 millimoles) and 23.4 
ml (0.213 mols) of titanium tetrachloride is 
added to a flask. The process was performed 
for 3 hours at 105 degrees-Celsius. 

It solid-liquid separated at the same 
temperature after process finishing. The same 
temperature performed washing twice by 
toluene 59 ml. 

Subsequently, the mixture of toluene 12.0 ml, 
butyl ether 1.2 ml (6.9 millimoles), and 11.7 ml 
(0.106 mols) of titanium tetrachloride is added. 
The 1 hour process was performed by 105 
degrees-Celsius. 

It solid-liquid separated at the same 
temperature after process finishing. 
After the same temperature performs washing 3 
times by toluene 59 ml, it washes 3 times by 
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hexane 59 ml. 

Furthermore it dried under reduced pressure 
and 8.1g of the solid catalyst components was 
obtained. 

In the solid catalyst component, the titanium 
atom was 1.5 weight%. The phthalic ester was 
8.9 weight%. The ethoxy group was 0.4 
weight%. The butoxy group was contained 
0.1weight%. 
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[0088] 

(c) Polymerization of a propylene 

In polymerization of the propylene of Example 
1 (c), 4.0 mg of the solid catalyst components 
obtained by the above (c) was used. 
The propylene was similarly polymerized except 
the above. 

The polymerization result was 
PP/Cat=30,000 (g/g). The polymerization 
activity is low. It is CXS=0.74 (wt%). 
Stereoregularity was low. 

Moreover, bulk density =0.360 g /ml. It was 
[(eta)]=2.01. 

The polymerization conditions and the 
polymerization result are shown in Table 1 . 
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Example 2 

(c) Polymerization of a propylene 

The tert-butyl- n-propyl dimethoxysilane was 
used instead of the cyclohexyl ethyl 
dimethoxysilane using the solid catalyst 
component prepared in Example 1 (b). It 
polymerized like polymerization of the 
propylene of Example 1 (c) except the above. 

The polymerization result was 
PP/Cat=55.700 (g/g). It was CXS=0.33 (wt%). It 
was bulk density =0.405 g /ml. It was 
[(eta)]=2.69. 

The polymerization conditions and the 
polymerization result are shown in Table 1. 
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Example 3 

(b) Synthesis of the solid catalyst component 

46 ml of the quantity of the slurry containing 
the solid product prepared by (a) of Example 1 
is inserted. 22.5 ml of supernatant liquids is 
extracted. The mixture of butyl ether 0.71 ml 
(5.73 millimoles) and 11.4 ml (0.104 mols) of 
titanium tetrachloride is added. Subsequently, 
phthalic acid chloride 1.42 ml (9.86 millimoles : 
0.20 ml / 1g solid product) is added. It raises 
temperature to 115 degrees-Celsius. It stirred 
for 3 hours then. 

It solid-liquid separated at the same 
temperature after process finishing. The same 
temperature performed washing twice by 
toluene 36 ml. 

Subsequently, the mixture of toluene 9.0 ml, 
0.40 ml of diisobutyl phthalates (1.49 
millimoles), and butyl ether 0.71 ml (5.73 
millimoles) and 5.7 ml (0.052 mols) "of titanium 
tetrachloride is added. 1 hour reaction was 
performed at 115 degrees-Celsius. 
It solid-liquid separates at the same 
temperature after reaction finishing. 
After the same temperature performs washing 3 
times by toluene 36 ml, it washes 3 times by 
hexane 36 ml. 

Furthermore it dried under reduced pressure 
and 6.53g of the solid catalyst components was 
obtained. 

In the solid catalyst component, the titanium 
atom was 2.34 weight%. The phthalic ester was 
10.57 weight%. The ethoxy group was 0.4 
weight%. The butoxy group was contained 
0.1weight%. 

Moreover, when the solid catalyst component 
was observed by the stereoscopic microscope, 
it had the favorable particle property without a 
particle. 
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[0091] 

(c) Polymerization of a propylene 

The solid catalyst component obtained by the 
above (b) was used. The propylene was 
polymerized like polymerization of the 
propylene of Example 1 (c) except the above. 

The polymerization result • was 
PP/Cat=46.700 (g/g). It was CXS=0.46 (wt%). It 
was bulk density =0.396- g /ml. It was 
[(eta)]=1.95. 

The polymerization conditions and the 
polymerization result are shown in Table 1 . 
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Example 4 

(b) Synthesis of the solid catalyst component 
0.22 ml of diisobutyl phthalates was used. 
The solid catalyst component was synthesized 
like Example 1 (b) except the above. 

In the solid catalyst component, the titanium 
atom was 2.22 weight%. The phthallc ester was 
10.20 weight%. The ethoxy group was 0.37 
weight%. The butoxy group was contained 
0.14weight%. 

Moreover, when the solid catalyst component 
was observed by the stereoscopic microscope, 
it had the favorable particle property without a 
particle. 
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(c) Polymerization of a propylene 

The solid catalyst component obtained by the 
above (b) was used. The propylene was 
polymerized like polymerization of the 
propylene of Example 1 (c) except the above. 

The polymerization result was 
PP/Cat=49.100 (g/g). It was CXS=0.50 (wt%). It 
was bulk density =0.399 g /ml. It was 
[(eta)]=1.90. 
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The polymerization conditions and 
polymerization result are shown in Table 1 . 
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[0094] 

Example 5 

(c) Polymerization of a propylene 

The tert-butyl- n-propyl dimethoxysilane was 
used Instead of the cyclohexyl ethyl 
dimethoxysilane. It polymerized like 
polymerization of the propylene of Example 4 
(c) except the above. 

The. polymerization result was 
PP/Cat=57.500 (g/g). It was CXS=0.47 (wt%). It 
was bulk density =0.406 g /ml. It was 
[(eta)]=2.67. 

The polymerization conditions and the 
polymerization result are shown in Table 1 . 
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Example 6 

(a) Synthesis of a reduction solid product 

The solid product was synthesized by the 
similar method as Example 1 (a). 

The slurry concentration of the obtained solid 
product was 0.184 g /ml. 
It samples one part of the solid product slurry. 

When the component analyses was 
performed, in the solid product, the titanium 
atom was 1 .94 weight%. The phthalic ester was 
0.18 weight%. The ethoxy group was 34.6 
weight%. The butoxy group contained 
3.2weight7o. 
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(b) Synthesis of the solid catalyst component 
50 ml of the quantity of the slurry containing 
the solid product prepared by the above (a) is 
inserted. 23.5 ml of supernatant liquids is 
extracted. A butyl ether 0.80 ml (6.45 
millimoles) and 16.0 ml of titanium tetrachloride 
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(0.146 mols) mixture is added. Subsequently, 
phthalic acid chloride 1.60 ml (11.1 millimoles : 
0.20 ml / 1g solid product) is added. It raised 
temperature to 115 degrees-Celsius, and it 
stirred for 3 hours as it is. 

It solid-liquid separated at the same 
temperature after process finishing. The same 
temperature performed washing twice by 
toluene 40 ml. 

Subsequently, the mixture of toluene 10 ml, 
0.45 ml of diisobutyl phthalates (1*68 
millimoles), and butyl ether^ 0.80 ml (6.45 
millimoles) and 8.0 ml (0.073 mols) of titanium 
tetrachloride is added. The 1 hour process was 
performed at 115 degrees-Celsius. 

It solid-liquid separated at the same 
temperature after process finishing. The same 
temperature perfonned washing twice by 
toluene 40 ml. 

Subsequently, the mixture of toluene 10 ml, 
0.45 ml of diisobutyl phthalates (1.68 
millimoles), and butyl ether 0.80 ml (6.45 
millimoles) and 8.0 ml (0.073 mols) of titanium 
tetrachloride is added. The 1 hour process was 
performed at 115 degrees-Celsius. 
It solid-liquid separates at the same 
temperature after process finishing. 
After the same temperature performs washing 3 
times by toluene 40 ml. it washes 3 times by 
hexane 40 ml. 

Furthermore it dried under reduced pressure 
and 7.07g of the solid catalyst components was 
obtained. 

In the solid catalyst component, the titanium 
atom was 2.13 weight%. The phthalic ester was 
12.37 weight%. The ethoxy group was 0.1 
weight%. The butoxy group was contained 
0.1weight%. 

Moreover, when the solid catalyst component 
was observed by the stereoscopic microscope; 
it had the favorable particle property without a 
particle. 
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[0097] 

(c) Polymerization of a propylene 

The solid catalyst component obtained by the 
above (b) was used. The propylene was 
polymerized like polymerization of the 
propylene of Example 1 (c) except the above. 

The polymerization result was 
PP/Cat=41,300 (g/g). It was CXS=0.41 (wt%). It 
was bulk density =0.400 g /ml. It was 
[(eta)]=1.93. 

The polymerization conditions and the 
polymerization result are shown in Table 1. 
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Example 7 

(b) Synthesis of the solid catalyst component 

50 ml of the quantity of the slurry containirig 
the solid product prepared in Example 6 (a) is 
inserted. 23.5 ml of supernatant liquids is 
extracted. The mixture of butyl ether 0.80 ml 
(6.45 millimoles) and 16.0 ml (0.146 mols) of 
titanium tetrachloride is added. Subsequently, 
phthalic acid chloride 1.60 ml (11.1 millimoles : 
0.20 ml / 1g solid product) is added. To 115 
degrees-Celsius, it raised temperature and it 
stirred for 3 hours as it is. 

It solid-liquid separated at the same 
temperature after process finishing. The same 
temperature performed washing twice by 
toluene 40 ml. 

Subsequently, the mixture of toluene 10 ml. 
0.45 ml of diisobutyl phthalates (1.68 
millimoles). and butyl ether 0.80 ml (6.45 
millimoles) and 8.0 ml (0.073 mols) of titanium 
tetrachloride is added. The 1 hour process was 
performed at 115 degrees-Celsius. 

It solid-liquid separated at the same 
temperature after process finishing. The same 
temperature performed washing twice by 
toluene 40 ml. 

Subsequently, the mixture of toluene 10 ml, 
butyl ether 0.80 ml (6.45 millimoles), and 6.4 ml 
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(0.058 mols) of titanium tetrachloride is added. 
The 1 hour process was performed by 115 
degrees-Celsius. 

It solid-liquid separated at the same 
temperature after process finishing. The same 
temperature performed washing twice by 
toluene 40 ml. 

Subsequently, the mixture of toluene 10 ml, 
butyl ether 0.80 ml (6.45 millimoles), and 6.4 ml 
(0.058 mols) of titanium tetrachloride is added. 
The 1 hour process was performed at 115 
degrees-Celsius. 

It solid-liquid " separates at the same 
temperature after process finishing. 
After the same temperature performs washing 3 
times by toluene 40 ml, it washes 3 times by 
hexane 40 ml. 

Furthermore It dried under reduced pressure 
and 6.58g of the solid catalyst components was 
obtained. 

In the solid catalyst component, the titanium 
atom was 1 .78 weight%. The phthalic ester was 
8.66 weight%. The ethoxy group was 0.1 
weight%. The butoxy group was contained 
0.2weight%. 

Moreover, when the solid catalyst component 
was observed by the stereoscopic microscope, 
it had the favorable particle property without a 
particle. 
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(c) Polymerization of a propylene 

The solid catalyst component obtained by the 
above (b) was used. The propylene was 
polymerized like polymerization of the 
propylene of Example 1 (c) except the above. 

The polymerization result was 
PP/Cat=51,200 (g/g). It was CXS=0.44 (wt%). It 
was bulk density =0.407 g /ml. It was 
[(eta))=1.95. 
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The polymerization conditions and 
polymerization result are shown in Table 1. 



the 



[0 10 0] 

(b) mmmf^';^(D^f^ 

Mx^fc 100ml(D:7^;^n^ 
i^^-atf;^^ y —(DM^ 5 0m 

1 ^AL.mc±m^m^2 3. 

5 m rS#^»9 . ^^/l-St^n 
^-fKl. 6ml (ll! 15: 

y ^yu) ^;^]p^. 1 1 o"c-e3 

hyu^^4 Om 1 
h/i/ai>^i Om 1 , :7 

^/U^v^^ y^f^/VO. 4 5m 

1(1.7^ y ^/u). y^yi-^ 

— ^yl-0. 8ml (6. 5 5 y 

^/L-). ioJ:t/Eli^{b^^>i 

6. 0ml (0. 14 6^yl-) 
^^^^^^ADx.. 1 1 5"C-C3 

^-C h/l^^>4 Om 1 -C2lHl5fe 

1 Om K y^^^/l^^— 7^/1^0 . 
8ml (6. 5 ^ y ^/U), ioX 
0ml (0. 

0 7 3^/U) O^^^i^^JPx.. 

1 1 5°CT^ 1 B#r«1Si^;;^^To 

4 0ml 'e3[EI»^^Toyc^D 
-^=^i^>4 Om 1 -eSIUgfe 

f54M^jc57^5. 8 g^ntco mi^ 



[0100] 

Comparative Example 2 
(b) Synthesis of the solid catalyst component 
The flask of 100 ml equipped with the stir 
machine, the dripping funnel, and the 
thermometer was substituted with argon. 50 ml 
of the quantity of the slurry containing the solid 
^ product preparedin Example 6 (a) is inserted. 

Furthermore 23.5 nril of supernatant liquids is 
sampled. Phthalic acid chloride 1.6 ml (11.1 
millimoles) is added. Reaction was performed at 
110 degrees-Celsius for 30 minutes. 
It solid-liquid separates after reaction. 

Washing was performed twice by toluene 40 
ml. 

Subsequently, the mixture of toluene 10 ml, 
0.45 ml of diisobutyl phthalates (1.7 millimoles), 
and butyl ether 0.8 ml (6.5 millimoles) and 16.0 
ml (0.146 mols) of titanium tetrachloride is 
added to a flask. Reaction was performed for 3 
hours at 115 degrees-Celsius. 

It solid-liquid separated at the same 
temperature after reaction finishing. The same 
temperature performed washing twice by 
toluene 40 ml. 

Subsequently, the mixture of toluene 10 ml, 
butyl ether 0.8 ml (6.5 millimoles), and 8.0 ml 
(0.073 mols) of titanium tetrachloride is added. 
1 hour reaction was performed at 115 degrees- 
Celsius. 

It solid-liquid separated at the same 
temperature after reaction finishing. After the 
same temperature performs washing 3 times by 
toluene 40 ml, it washes 3 times by hexane 40 
ml. 

Furthermore it dried under reduced pressure 
and 5.8g of the solid catalyst components was 
obtained. 

In the solid catalyst component, the titanium 
atom was 1.28 weight%. The phthalic ester was 
5.75 weight7o. The ethoxy group was 1.2 
weight%. The butoxy group was contained 
0.2weight%. 
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(d) Polymerization of a propylene 

3.9 mg of the solid catalyst components 
obtained by the above (c) was used. The 
propylene was polymerized like polymerization 
of the propylene of Example 1 (c) except the 
above. . , . . _ - - 

The polymerization result was PP/Cat=7,700 
(g/g). The polymerization activity is low. It was 
CXS=1.56 (wt%). Stereoregularity was low. 

Moreover, it was bulk density =0.420 g /ml. It 
was [(eta)]=1.61. 

The polymerization conditions and the 
polymerization result are shown in Table 1. 



[0 10 2] 

(b) [li$:MM5>(D^i^5c 

"^m^^^ts^ =7 y -coft^ 5 

Om 1 iSAL. H/U^>^2 3. 
5m 1 fe^ttiL. %\Z.y^jvm 
Y\. 60ml (11. 
1 5 y ^/U : 0 . 2 0 m 1 / 1 

Zf^ jV-x.^-y- )V 0 . 8 0ml 

(6. 4 5 5 y ^/u) mm'c^ 

6. 0ml (0. 14 6 
'e;\^)(Dm'^W.^M^. 1 1 5°C 



^4 Om 1 X2W^r¥^"il^ 
tCo 1!k^^X\ h/Uoiy 1 0ml. 
7^yl/^v^-f y^>/U0. 4 5 
ml (1 . 6 8 5 y^/W. 
— r/UO. 80ml (6. 
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Comparative Example 3 
(b) Synthesis of the solid catalyst component 
50 ml of the quantity of the slurry containing the 
solid product prepared in Example 6 (a) is 
inserted. 23.5 ml of toluene is extracted. 

Phthalic acid chloride 1.60 ml (11.1 
millimoles : 0.20 ml / 1g solid product) is added 
previously. After that, the liquid mixture of 16.0 
ml (0.146 mols) of butyl ether 0.80 ml (6.45 
millimoles) titanium tetrachloride is added. To 
115 degrees-Celsius, it raised temperature and 
it stirred for 3 hours as it is. 

It solid-liquid separated at the same 
temperature after reaction finishing. The same 
temperature performed washing twice by 
toluene 40 ml. 

Subsequently, the mixture of toluene 10 ml, 
0.45 ml of diisobutyl phthalates (1.68 
millimoles), and butyl ether 0.80 ml (6.45 
millimoles) and 8.0 ml (0.073 mols) of titanium 
tetrachloride is added. The 1 hour process was 
performed at 115 degrees-Celsius. 
It solid-liquid separates at the same 
temperature after process finishing. 
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After the same temperature performs washing 3 
times by toluene 40 ml, it washes 3 times by 
hexane 40 ml. 

Furthermore it dried under reduced pressure 
and 7.27g of the solid catalyst components was 
obtained. 

In the solid catalyst component, the titanium 
atom was 2.29 weight%. The phthalic ester was 
11.03 weight%. The ethoxy group was 0.2 
weight%. The butoxy group was contained 
0.1weight%. 
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(c) Polymerization of a propylene 

The solid catalyst component obtained by the 
above (b) was used. The propylene was 
polymerized like polymerization of the 
propylene of Example 1 (c) except the above. 

The polymerization result was 
PP/Cat=25,800 (g/g). It was the low activity. 

Moreover, it was CXS=0,57 (wt%). It was bulk 
density =0.365 g /ml. It was [(eta)]=1 .95. 

The polymerization conditions and the 
polymerization result are shown in Table 1. 
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[^1] 
PP/Cat 

(g/g) 



cxs 



(wt%) (dl/g) (g/ml) 



[Table 1] 

Polymerization result 
PP/Cat CXS 
N Electron donor 
(dl/g) (g/ml) 



[(eta)] Bulk density 
(g/g) (wt%) 



Example 1 6.5 

40600 0.49 1.96 

Example 2 6.5 

55700 0.33 2.69 



cHEDMS 
0.385 

tBnPDMS 
0.405 
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n 1 

40600 
0.385 

mmi^i 2 

55700 
0.405 

mmm 3 

46700 
0.396 

mmm 4 

49100 
0.399 

mmm 5 

57500. 
0.406 

41300 
0.400 
HJSfiJ 7 
51200 
0.407 

itmm 1 

30000 
0.360 
}:t^m 2 
7700 
0.420 

]:mm 3 

25800 
0.365 



6.5 
0.49 

6.5 
0.33 

7.3 
0.46 

8.5 
0.50 

8.5 
0.47 

10.0 
0.41 

8.0 
0.44 

4.2 
0.74 

5.9 
1.56 

5.5 
0.57 



cHEDMS 
1.96 

tBnPDMS 
2.69 

cHEDMS 
1.95 

cHEDMS 
. 1.90. 

tBnPDMS 
2.67 

cHEDMS 
1.93 



Example 
46700 
Example 
49100 
Example 
57500 
Example 
41300 
Example 
51200 

Comparative 
cHEDMS 
0.360 " 
Comparative 
cHEDMS 
0.420 

Comparative* 
cHEDMS 
0.365 



7.3 

0.46 1.95 
8.5 

0.50 1.90 
8.5 

0.47 2.67 

10.0 
0.41 1.93 
8.0 

0.44 1.95 
Example 1 
30000 

Example 2 
7700 

Example 3 
25800 



cHEDMS 
0.396 

cHEDMS 
0.399 

tBnPDMS 
0.406 

cHEDMS 
0.400 

cHEDMS 
0.407 

4.2 
2.01 



0.74 



1.56 



0.57 



5.9 
1.61 

5.5 
1.95 



cHEDMS cHEDMS : cyclohexyl ethyl dimethoxysilane 
1 .95 tBnPDMS: tert-butyl- n-propyl dimethoxysilane 

cHEDMS 
2.01 

cHEDMS 
1.61 

cHEDMS 
1.95 



cHEDMS : i^'!^ a-^^-yjU 
tBnPDMS : t e r t -^f- 

[0 10 5] [0105] 

\Wf[(0-^)]^\ [EFFECT OF THE INVENTION] 

According to this invention, the catalyst for 
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(alpha)- olefin polymerization which has good 
particle size distribution, and high catalytic 
activity and sufficient high stereoregularity 
enough to make a removal of catalyst residuum 
and an amorphous polymer unnecessary, and 
the manufacturing method of a high quality high 
stereospecificity (alpha)- olefin polymer are 
provided. 



[BRIEF EXPLANATION OF DRAWINGS] 



[|gl 1 ] 



[FIGURE 1] 

Figure 1 is a flowchart figure for helping 
understanding of this invention. 

This flowchart figure is the representative 
example of the embodiment of this invention. 

This invention is not limited to this at all. 



1] 



[FIGURE 1] 
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(A) transition metal component 

Si-0 bond-containing organosilicon 

Eater compound 

Organo Magnesium 

Ether compound 

Organic acid halide compound 
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Ether compound 
(Ester compound) 

(B) Organo metallic compound 
organo aluminum 

(C) The third component 
Electron donor compound 

Contact, reduction, contact, contat, contact, polymerization, alpha-olefin 
(co)polymer 
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